In a Scottish family in which Huntington's disease (HD) was segregating, recombination was observed between the D4S11S/S111 and D4S43/S95 loci, with the HD gene associated with the more proximal D4S43/S95 locus. Analysis of linkage disequilibrium in Scottish families showed significant non-random association between the HD gene and alleles at the D4S95 and D4S98 loci. This adds to previous evidence that the HD locus is not sited at the telomere of chromosome 4.
Materials and methods A total of 82 unrelated families, all of Scottish origin and referred to Edinburgh for presymptomatic or prenatal exclusion testing, was used as the source of data for HD chromosomes. For controls the alleles in spouses and those segregating with the non-HD chromosomes were used. Linkage disequilibrium was analysed by x2 test with Yates's correction.
DNA polymorphisms examined were 674E-D/TaqI and 674E-DIMboI (D4S95)," XP500/MspI and KPl.65/BglI (D4S43),'2 731/SacI (D4S98), l57 9IPstI (D4SII1),12 and 252-3/PstI (D4S115).'2 A further unpublished system, RIO/BamHI, about 30 kb distal to D4S98, was also used.
Results
In the family shown in the figure the HD gene is segregating with the extended haplotype (telomere)- (telomere)-1-B-1-3-D-2-2-3-1-24centromere), then the A and D alleles at the D4S43 locus (KP165/BglI) in IV-3 could be on opposite chromosomes to those shown proximal to D4S43. However, although this possibility cannot be ruled out, it demands the existence of a haplotype in III-4 for which there is no independent evidence.
Linkage disequilibrium data for polymorphisms at D4SII1, D4S98, and D4S95 are shown in the D4SI15-D4SIII-D4S90.telomere. A majority of recombinants between the HD gene and informative markers has placed the HD locus in segment III,2-5 with several recombinants indicating that it is telomeric to the distal locus D4S90.3 4 However, two recombinants indicated a location proximal to 5 8 D4S1158 suggesting that the HD locus may be in segment II. In the family analysed in this study a recombinant event was observed in which the HD gene appeared to be segregating with segment II markers. This finding is supported by linkage disequilibrium data. In two earlier studies,'0 1l no evidence was found for non-random allele distribution on HD and normal chromosomes using DNA polymorphisms in segments I and III. However, significant linkage disequilibrium was observed at the D4S95 and D4S98 loci in segment II. Our results confirm these findings.
No disequilibrium was seen at the D4S10 locus (data not shown) or at the D4SIII locus in segment III. However, both polymorphisms examined at the D4S95 locus and one polymorphism examined at the D4S98 locus showed significantly different allele distributions between HD and normal chromosomes.
Where it is possible to make direct comparisons (674E-D/MboI at D4S95 and 731/SacI at D4S98), the same allele is preferentially associated with the HD gene in all three studies. The main difference between this and the two previous studies'0 1 1 is that w-found significant disequilibrium with the 674E-D/TaqI polymorphism (p<0 05) on HD and normal chromosomes.
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